The pulsation activity of small-amplitude Cepheid Alpha UMi (Polaris) during the period of its radial velocity observations has been analyzed. In the 20th century, Polaris was known to demonstrate a decrease in radial velocity amplitude to the minimum, in the 1980s. Thereafter, the amplitude has increased. The observations of September-December 2015 (21 spectra) obtained by 81cm telescope TCO with spectrograph have showed that radial velocity amplitude comes to 4.16 km/s and is approximately twice higher than the estimates made in 2007, with pulsation period adding 8.6 min. K e y w o r d s:stars, radial velocities, variable amplitude, Cepheids, pulsation periods, and α UMi.
INTRODUCTION
Polaris is the nearest Cepheid to the Earth in the Galaxy and a small-amplitude pulsator (DCEPS). The observations of this variable are very difficult because its proximity to the North celestial pole, its brightness and the lack of suitable check and comparison stars in its immediate vicinity. The last factor complicates Polaris photometric observations. Discovered by Seidel [1] the light variations of Polaris contribute to the problem insofar as it is difficult to find the amplitude using visual estimates only. Therefore, the actual period of variability of near 4 days was deduced from radial velocity estimates by [2] . In particular, this method was established to be more precise to detect the pulsation period and amplitude changes during the last longer than a century interval of observations. Over this interval, Polaris demonstrated some specific features that testify to its peculiar character:
1) An abrupt decrease in the pulsation amplitude during forty years (from 5-6 km/s before 1950 [3] to 0.05 km/s in the 1980s [4] and its increase during the next 20 years ([5-9]), from 1.5 km/s in 1987 to 2.4 km/s in 2007.
2) According to [10], both photometric data and radial velocity estimates assume an increase of the pulsation period by 4.45 0.03 s/year (from 3.966942 to 3.970691 days), in 1896-2004, except for a short-term lowdown of 4.28 0.73 s/year, in 1963-1966, with the period increase being an evidence of Polaris redward crossing of the Cepheid instability strip (hereafter, CIS). According to [9] , the pulsation period increased up to 86 seconds in 2005-2007 (from 3.973000 to 3.97394 days) while the pulsation amplitude grew up to 2.2 km/s.
3) The previous frequency analysis of the radial velocity data sets of 1987/88 ( [5] ), 1992/93 ( [6] ), 1994/95 [7] , and 2007 [9] has revealed the presence of additional periods of 45.3, 40.2, 34 and 119 days, respectively, in addition to the main pulsation period of 3.97 days. These additional periods have been explained by the rotation of Polaris, existence of cool or macroturbulent velocity spots, or non-radial pulsations.
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OBSERVATIONS Observatory
Three College Observatory (TCO) is situated in the middle of North Carolina, 183 m height above sea level. Being located so low, the space particles practically do not distort the images during 20 minutes either. Coordinates are 35 56 latitude North, 79 24 24 longitude West. The Observatory was built at the end of the 1970s (Figs. 1, 2 ).
Telescope and Spectrograph
A 0.81m telescope equipped with echelle-spectrograph manufactured by Shelyak Instruments, at the end of 2011. Resolution is near of 12000, spectral range is 4275-7890 A in 24 orders. Detector ATIK-460EX is a commercial CCD matrix 2200 × 2200 pixels (one pixel corresponds to 
× 4 microns)
; spectral exposure with binning of 2 × 2. In the case of Polaris, it has been exposed about 10-30 times during 15-30 s (Figs. 3, 4 ).
Observational Criteria for Polaris
Since Polaris is a Cepheid with pulsation period of about 4 days, it should be necessary to obtain one or two spectra per night during 1-3 observational months to cover its pulsation curve as much as possible. During the observational period from the end of September to the end of December 2015, twenty-one spectra were taken. The log and observational data are given in Table 1 .
Data Reduction
ThAr lamp has been used as a reference spectrum. All images were reduced using the echelle package in IRAF. For each spectrum, from 500 to 700 spectral lines were identified. The accuracy of associating to the wavelength scale was near 1 km/c. Every night, before Polaris observations, the spectra of reference stars (radial velocity references) were exposed. The DECH 30 package [11] enabled to measure the line depths and radial velocities using spectra in FITS format. Line depths were used to determine effective temperature (a method based on the spectroscopic criteria [12] ). Derived values of T eff and radial velocity for each spectrum are given in Table 1 .
At the next stage, PERIOD 04 program [13] was used to calculate a Fourier power spectrum. The Fourier and Fast Fourier Transform analyses with minimization of sinusoidal residuals fit to the data. The power spectrum was calculated over the frequency range 0-1 d -1 with a resolution of 0.00002 d -1 . The highest amplitude 1.70 corresponds to frequency of 0.25126439 d -1 or 3.97987156 days. This period exceeds by 8.5 minutes the period of 3.97394 days determined from the 2007 observational set. The systemic velocity (γ-velocity) is equal to -16.70 km/s.
The following ephemeris has been computed based on the radial velocity values: RV min = HJD2457284.237 + 3.97987156 × E.
The radial velocity data for each spectrum within this period are given in Table 1 .
The radial velocity and effective temperature of Polaris are showed in Figs. 5 and 6 (data from the last three months of 2015). The data are fitted with the sinusoidal curves. However, one va lue of -11.93±1.3 km/s obtained on HJD 2457311.627 was excluded from the analysis. According to this approximation, the mean amplitude of radial velocity curve is 4.16 km/s (Fig. 7) . SUMMARY 
1.
The pulsation period of Polaris shows a considerable increase in comparison with estimates obtained in 2007 ( [9] ). This fact confirms the assumption that Polaris moves to the red edge of the CIS.
2. The mean amplitude of radial velocity nearly doubled during the last eight years in comparison with the 2007 observations [9] .
3. The effective temperature of Polaris for this data set averages 6017 K. This value is close to 6015 K determined for the set of 2001-2004 data ([14] ).
